Introduction
It is well known that the EL2 defect in GaAs can be easily transformed (by ' means of illumination) to its distorted (C3v) configuration. However, this configuration is unfavourable from the energetic point of view (it is metastable) and at sufficiently high temperatures (ti 40 Κ for n-type samples) the defect returns to its normal state (see e.g. [1] and references therein). Since the metastable defect (EL2*) can capture an additional electron (acceptor level of EL2* -see [2] ), some energy can be gained in this process. If only this gain were sufficiently large, the distorted configuration of the EL2 defect could be stabilized. To maximize this gain we: (1) used a semiconducting material with an enlarged energy gap (GaAs1-x Ρx , x R. 0.2) and (2) applied hydrostatic pressure, which additionally shifted the (EL2*) -/0 acceptor level down with respect to the conduction band states.
Experiment and results
The measurements of optical absorption were performed both: (1) at sufficiently high temperature ( 80 K) to enable an easy pressure-induced change of the defect configuration when it was energetically favourable and (2) at low temperatures ( 10 K), to avoid this transformation. At T 80 Κ we observed pressure-induced changes of the absorption such that at p N 1 GPa practically (881) no characteristic EL2 absorption was seen (Fig. 1a , curve (1)). This means that the pressure-induced transformation of the EL2 to its distorted configuration took place in the dark. After a subsequent cooling down of the sample to 10 Κ at p 1 GPa, the EL2 defect remained frozen in its distorted configuration with no apparent characteristic absorption seen - Fig. 1b, curve (3) . Then, still at 10 K, by means of near-band-edge ( 1.7 eV) illumination, we could recover the non-distorted configuration of EL2 with its well known absorption - Fig. 1b, curve (4) . This efficient recovery is well known to take place in GaAs when the (EL2*) -/0 level enters the gap under pressure [3] .
We also performed Hall-effect measurements under pressure. To ensure thermodynamic equilibrium conditions the temperature was kept sufficiently high, at T ≈ 85 Κ. When pressure was applied, the Hall free electron concentration decreased (see Fig. 2 , curve for 85 K) which correlated very well with the changes of the EL2 optical absorption measured at 80 Κ -i.e. also in thermodynamic equilibrium (Fig. 2, crosses) . This experimental fact means that pressure-induced capture of free electrons is associated with the EL2 defect reconfiguration.
The Hall concentration data obtained at lower temperatures (T < 60 K) showed the lack of thermodynamic equilibrium in that case. Applying pressure at high temperatures and cooling a sample down we could obtain various values of the free electron concentration (Fig. 2 , curves for 40 K) depending on the external conditions at which the sample was cooled. Slow kinetics of Hall concentration was also observed. Figure 3 presents the results of the following experiment: after cooling the sample down to 28 K in the dark under pressure, we obtained a low value of the free electron concentration. We then released the pressure and, heating the sample, we measured a Hall concentration which revealed a step-like behaviour between 40 K and 60 K (FIg. 3, curve (1) ). After that we cooled the sample down again (Fig. 3, curve (2) ) and at low temperature we illuminated the sample with infrared light which caused a decrease in concentration (Fig. 3, arrow 3) . During illumina-tion the EL2 defect was transformed, at least partially, to its EL2* distorted configuration which resulted in the capture of free electrons. We then heated the sample again ( Figure 3 , curve (4)): the concentration revealed almost the same step-like behaviour as for curve (1) . This means that infrared light at low temperatures caused similar changes in the sample as pressure applied at high temperature.
Our deep level transient spectroscopy (DLTS) measurements fully correspond to the results given above. In a DLTS temperature scan, at T ≈ 100 K a peak emerged and rapidly grew in intensity (more than one order of magnitude) when pressure was applied. We attribute this signal to the (EL2*) -/0 level, which arises from a spontaneous occupation of the EL2* distorted state. More details will be given elsewhere.
Conclusions
Very good correlation between the pressure dependence of the free electron concentration, intra-EL2 absorption and DLTS data strongly suggests that pressure-and alloying-induced lowering of the (EL2*) -/0 level with respect to the conduction band edge can cause a spontaneous transformation of the EL2 defect to its distorted EL2* (C30 ) configuration. We thus proved that it is possible to stabilize (under thermodynamic equilibrium conditions) the distorted configuration of the defect by capturing free electrons i.e. the distorted C30 configuration becomes the fundamental one.
